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Conservative Substitutions 


Ala 


ser 


Arc* 




Asn 


t?lrr his 
gin, ni3 


Asp 






ser 


Gin 


CIO) 1 
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nro 
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ocn* crln 


He 
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T 1*11 


lie, vdi 




dig, g* n « g lu 


Met 


leu^ ile 


Phe 


met* leir rvr 


Ser 


thr 


Thr 


ser 


Trp 


tyr 


Tyr 


trp; phe 


Val 


ile; leu 



An alternative indication is to show whethr two nucleic acid molecules 
are closely related is that the two molecules hybridize to each other under 
stringent conditions. Stringent conditions are sequence dependent and are 
different under different environmental parameters. Generally, stringent 
conditions are selected to be about 5°C to 20°C lower than the thermal 
melting point (Tm) for the specific sequence at a defined ionic strength and 
pH. The T m is the temperature (under defined ionic strength and pH) at 
which 50% of the target sequence hybridizes to a perfectly matched probe. 
Conditions for nucleic acid hybridization and calculation of stringencies can 
be found in Sambrook et ah, Molecular Cloning. A Laboratory Manual, Ed. 2, 
Cold Spring Harbor Laboratory Press, New York (1989)) and Tijssen (1993) 
Laboratory Techniques in Biochemistry and Molecular Biology-Hybridization 
with Nucleic Acid Probes Part I, Chapter 2 "Overview of principles of 
hybridization and the strategy of nucleic acid probe assays", Elsevier, New 
York (1993). Nucleic acid molecules that hybridize under stringent 
conditions will typically hybridize to a probe based on either the entire cDNA 
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or selected poa^ns of the cDNA under wash conditio is of 0.2x SSC, 0.1 % 
SDS at 650C. 

For conventional hybridization the hybridization probe is conjugated 
with a detectable label such as a radioactive label, and the probe is 
preferably of at least 20 nucleotides in length. As is well known in the art, 
increasing the length of hybridization probes tends to give enhanced 
specificity. The labeled probe derived from the Arabidopsis DNA binding 
domain cDNA sequence may be hybridized to a plant cDNA or genomic 
library and the hybridization signal detected using means known in the art. 
The hybridizing colony or plaque (depending on the type of library used) is 
then purified and the cloned sequence contained in that colony or plaque 
isolated and characterized. 

The degeneracy of the genetic code further widens the scope of the 
present invention as it enables major variations in the nucleotide sequence 
of a DNA molecule while maintaining the amino acid sequence of the 
encoded protein. For example, assume that a given amino acid residue a 
transcription factor protein shown is alanine, and the codon encoding this 
residue in the cDNA is GCA. Because of the degeneracy of the genetic 
code, three other nucleotide codon triplets: GCT, GCC and GCG, also 
code for alanine. Thus, the nucleotide sequence of the transcription factor 
ORF could be changed at this position to any of these three codons without 
affecting the amino acid composition of the encoded protein or the 
characteristics of the protein. Based upon the degeneracy of the genetic 
code, variant DNA molecules may be derived from the cDNA and gene 
sequences disclosed herein using standard DNA mutagenesis techniques 
as described above, or by synthesis of DNA sequences. Thus, this 
invention also encompasses nucleic acid sequences which encode a 
transcription factor protein but which vary from the disclosed nucleic acid 
sequences by virtue of the degeneracy of the genetic code. 

Overall, DNA binding domains that are homologs of the disclosed 
DNA binding domains will typically share at least 40% nucleotide sequence 
identity with a DNA binding domain sequence. More closely related DNA 
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binding domain* may share at least 50%, 60%, 65%, /0%, 75% or 80% 
sequence identity with the disclosed nucleotide sequences. Transcription 
factors that are most closely related to the disclosed nucleotide sequences 
share at least 85%, 90% or 95% sequence identity with one or more of the 
disclosed Arabidopsis transcription factor proteins. 

Homologs of the Arabidopsis transcription factors may alternatively 
be obtained by immunoscreening of an expression library. With the 
provision herein of the disclosed transcription factor nucleic acid sequences, 
the polypeptide may be expressed and purified in a heterologous expression 
system (e.g., E coli) and used to raise antibodies (monoclonal or polyclonal) 
specific for the transcription factor, and preferably for the DNA binding 
domain. Antibodies may also be raised against synthetic peptides derived 
from transcription factor amino acid sequence presented herein. Methods of 
raising antibodies are well known in the art and are described in Harlow and 
Lane (1988) Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, New York. Such antibodies can then be used to screen an 
expression cDNA library produced from the plant from which it is desired to 
clone the transcription factor cDNA homolog, using the methods described 
above. The selected cDNAs can be confirmed by sequencing and DNA 
binding activity. 

The DNA binding specificity of these polypeptides may be identified 
and then based on knowledge of the binding specificity of the disclosed 
binding domains additional DNA binding domains closely related in function 
may be identified. The DNA binding specificities of the recombinant 
polypeptides may be analyzed by gel retardation experiments. Another test 
to identify DNA binding specificity involves expressing the polypeptides in 
yeast strains which contain the target DNA regulatory sequence fused to 
the lacZ reporter gene. If the protein is a transcriptional activator, it 
should activate expression of the reporter gene and result in blue colonies. 
Yet another test involves a plant transient assay. In this case, a reporter 
gene, such as GUS, carrying the target DNA regulatory sequence as an 
upstream activator is introduced into plant cells (e.g. by particle 
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